Mutation frequency and spectrum in lymphocytes of small cell lung cancer patients receiving etoposide chemotherapy.
Etoposide, a topoisomerase II inhibitor, is a chemotherapeutic agent that is used in the treatment of a wide variety of neoplasms, including small cell lung cancer, germ cell cancer, testicular cancer, acute leukemia, and lymphoma. Although it has proven valuable, etoposide is also a known mutagen and has been implicated as a causative agent of treatment-related secondary acute nonlymphocytic leukemia. We have investigated the induction of mutation following etoposide treatment in vivo using the hypoxanthine phosphoribosyltransferase (hprt) T-cell cloning assay in small cell lung cancer patients receiving single-drug etoposide chemotherapy. This report presents results on the monitoring of 12 patients (mean age, 74.8 +/- 6.0 years; range, 66-83 years) before, during, and after chemotherapy. The treatment regimen included up to six cycles of oral etoposide given in twice-daily 50-mg tablets for 10-14 days, separated by 2 weeks of rest. Peripheral blood samples were collected on the first day of each cycle prior to treatment. Patients received one to six etoposide cycles and were followed for 0.7-5.3 months after the start of chemotherapy (total etoposide dose, 1.4-8.4 g). Results from the pooled data show no significant increase in the hprt mutant frequency (pretreatment, 46 x 10(-6) +/- 38 x 10(-6), versus posttreatment, 55 x 10(-6) +/- 46 x 10(-6)), although considerable interpatient variability was observed. Of a total of 424 selected mutants, 228 were analyzed by sequencing hprt cDNA. Spectra of 56 pretreatment and 147 posttreatment mutations revealed significant enhancement of AT-->TA transversions and a concomitant decrease in the number of GC-->TA transversions in posttreatment spectra, when they were compared with pretreatment or control spectra. No evidence for the induction of gross deletions or rearrangements was found in the spectra of mutants that were recovered from patients after etoposide treatment. The lack of enhanced mutant frequency after treatment suggests that the etoposide chemotherapy was not particularly effective in inducing mutation, as measured by the hprt assay. It is proposed that mutated cells are eliminated through apoptosis due to accumulated DNA damage.